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Abstract 


The interdisciplinary aspect of natural disasters requires their correlation with more than one discipline 
and orientation for understanding and teaching the inevitable nature of disasters. This study aimed to 
design a teacher training program called the Interdisciplinary Disaster Education Program (IDEP) 
and reveal its effect on improving teachers' natural disaster literacy. Furthermore, teachers’ opinions 
about program were examined. The mixed-method design was used in the study. The study participants 
consisted of 36 teachers (science, classroom, and social studies teachers) working on different subjects. 
Data were obtained using the Natural Disaster Literacy Scale and the survey for the IDEP. The data 
collected from the scale were analyzed using two-way mixed ANOVA. The qualitative data collected from 
the survey were subjected to content analysis. The results indicated that the IDEP statistically improved 
teachers' natural disaster literacy. Moreover, the survey results highlighted that different instructional 
activities (experiments, modeling, workshops, rock/soil analysis, coding, augmented reality, and STEM 
applications, etc.) related to natural disasters contributed to a lot of professional and personal knowledge 
of teachers, particularly disaster management. 

Keywords: disaster literacy, interdisciplinary education, mixed method, natural disaster, teacher training 
program 
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Introduction 


According to the data of the World Disasters Report 2020, more than 100 disasters 
occurred in the first six months of the year, and more than 50 million people were affected by 
these disasters (IFRC, 2020:17). Upon examining the source of the disasters mentioned in this 
report, it is observed that natural disasters with the air and ground origin come to the fore. Natural 
disasters with the source from the sun (avalanche, flood, storm, etc.) or the Earth (volcanism, 
earthquake, tsunami, etc.) are situations that require people to be prepared (Unal, 2019). The 
fact that this preparation covers all areas of human interest, family, school, workplace, public 
institutions and organizations, etc. reveals the necessity for society to acquire natural disaster 
literacy through natural disaster education. 

Disaster literacy was addressed for the first time within the framework of health 
literacy by Brown et al. (2014) with the expression "disaster literacy" and was expressed 
as a late concept essentially defined by its role in health and safety. Chung and Yen (2016) 
indicated three dimensions within the scope of disaster prevention literacy: information 
(disaster information, disaster prevention and preparedness information, rescue-response, and 
participation information), attitude (disaster prevention awareness, disaster prevention values, 
disaster prevention sense of responsibility), behavior (disaster preparedness action, disaster 
response behaviors). 

There are hydrometeorological, climatological, geophysical, and biological factors in the 
occurrence of natural disasters. "Natural disasters have effects and causes in close relation with 
the socio-economic development, demographic and industrial status of communities" (Mata- 
Lima et al., 2013, p. 47). Mostly, multiple disciplines need to be associated with each other to 
solve problems caused by disasters (Faber et al., 2014). Here, there is a link between natural 
disasters and disciplines such as architecture, engineering, geometry, geophysics, geology, 
anthropology, and sociology. 

A paradigmatic change has been observed in the attitude of the global community toward 
natural hazards. Communities have turned from a rescue-based approach to a holistic approach 
that requires preventing and reducing events and being prepared for disasters (Das, 2011). 
Studies have emphasized the necessity of addressing natural disasters with a holistic approach 
(Taubenbock et al., 2009). Another study emphasized the integration of health education to 
reduce the risk of disasters (Pascapurnama et al., 2018). The interdisciplinary approach, which 
is defined as examining a situation, phenomenon, or event by bringing together at least two 
disciplines or subject areas (Jacobs, 1989), is predicted to enable people to live more consciously 
in society and their natural environments (Miller, 2005). Therefore, the interdisciplinary aspect 
of natural disasters requires their correlation with more than one discipline and orientation for 
understanding and teaching the inevitable nature of disasters. 


Literature Review 


In the literature, studies on natural disasters in the field of social sciences focus on 
disaster education (de Mendonca & Valois, 2017; Lin et al., 2018; Nifa et al., 2017; Panic et al., 
2013; Sdzcti, 2020) and disaster literacy (Caliskan, 2020; Kimura et al., 2017; Priyowidodo & 
Luik, 2013; Sdzcti & Aydinézii, 2019). Some studies on disaster education address the afore- 
mentioned interdisciplinary approach. Jones et al. (2012) conducted a study on the development 
of a program for disaster risk education with an interdisciplinary approach among different units 
of a university, and this study emphasized the importance of sharing experiences in disasters, 
particularly in addition to bringing together academic specialists. 

In the study conducted with primary and lower secondary school students and their 
teachers (Zhu & Zhang, 2017), students expressed the need to strengthen school disaster 


https://doi.org/10.33225/pec/21.79.781 ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) 


Aysegiil SEYIHOGLU, Ayca KARTAL, Ahmet TEKBIYIK, Giilsah SEZEN VEKLI, Kader BIRINCI KONUR. The design and implementation 
of a teacher training program for improving teachers’ disaster literacy: Interdisciplinary disaster education program (IDEP) 


education. In support of this study, studies on reducing the disaster risk mentioned that education 
should be used as an effective tool (Baytiyeh, 2017; Cabilao-Valencia et al., 2018; Sdzcti, 2019; 
Vaughter, 2016). 

The study on implementing the school-based disaster education program for teachers 
(Gédkmenof8lu et al., 2020) asserted that the disaster awareness of teachers was enhanced after this 
training, there were changes in their behaviors toward disasters, and their levels of knowledge 
on disasters increased. Studies on disaster risk education were carried out with teachers and 
students in primary and lower secondary school curricula in thirty different countries (Selby & 
Kagawa, 2012), and the need for affective learning in disaster education increased further since 
it indicated that pre-disaster learning gained more importance than post-disaster learning along 
with the increase in the number of disasters. Another study revealed that female science teachers 
found the topics about disaster education more meaningful than male teachers. Teachers stated 
that no adequate learning settings (materials, books, sources etc.) could be provided for disaster 
education, which was their most significant problem, and suggested the possibility of effective 
disaster education through schools as the solution (Bulus-Kirikkaya et al., 2011b). A study 
suggested that the knowledge dimension was often examined in disaster education studies, and 
there was a need for studies on the implementation and planning dimensions (Kog et al., 2020). 

Studies on improving the disaster literacy of society were reviewed in different 
dimensions such as disaster information literacy (Mustadi & Atmojo, 2020; Sdzciti & Aydinézi, 
2019), disaster prevention literacy (Rahim & Wu, 2015), disaster literacy (Sampurna et al., 
2015), disaster risk reduction literacy (Kanbara et al., 2016), disaster damage reduction literacy 
(Priyowidodo & Luik, 2013), and disaster management literacy (Kimura et al., 2017). Here, it 
can be suggested that behavioral and affective tendency dimensions particularly come to the 
fore in disaster education. 

Natural disasters create psychological reactions such as depression and anxiety in 
individuals and have behavioral and affective effects such as academic achievement, substance 
use, suicidal ideation, anxiety disorders, etc. (Karabulut & Bekler, 2019; Tirkan & Kili¢, 2017). 
Differences, especially in these affective and behavioral dimensions, possibly result from 
demographic variables such as age, gender, social status, etc. (Neumayer & Pliimper, 2007; 
Okay & ilkkaracan, 2018). 


Disaster Literacy and Gender 


The contribution of women's genetic and physiological differences/characteristics and 
skills to disaster relief has started to be admitted after the latest large-scale disasters and urban 
earthquakes. These can be summarized as an adaptation to the rehabilitation period of disaster 
management and resilience, risk perception, versatility and ability to observe and evaluate 
details, the ability to resist a psychological trauma, natural ability for group therapy, competency 
in search and rescue, and performance in non-governmental organizations (Isik et al., 2015). 
The group that constitutes the majority of society including "women, children, the elderly 
and disabled should be studied separately and included in the disaster management system 
according to the 2012-2023 National Earthquake Strategy and Action Plan by AFAD (Disaster 
and Emergency Management Presidency of Turkey). The ability to cope with disasters should 
be enhanced, helplessness should be reduced, and social bonds should be strengthened." In 
this process, gender has been considered a factor that increases helplessness. While women 
are in the high-risk group in affective and behavioral dimensions regarding disaster literacy, 
they may also represent significant human resources for the rehabilitation process following 
a disaster. At the 3rd International Workshop on Gender and Disasters (Pincha, 2009) and the 
Fourth World Conference on Women Platform, the United Nations Beying Declaration (UN 
Beijing Declaration, 1995) constituted a significant source of literature for studies that revealed 
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the effects of natural disasters on women. Therefore, it was needed to evaluate disaster literacy 
levels regarding the gender variable within the scope of the study's problem statement (Okay 
& ilkkaracan, 2018). 


Disaster Literacy and Branch 


In the literature, it is stated that effective disaster education can prevent or reduce the 
effects of some disasters, people with disaster education can protect themselves and others ina 
better way, and comprehensive education programs should be planned and designed for those 
who are faced with disasters (Torani et al., 2019). In the study conducted by Johnson and Ronan 
(2014), including the facilitation of peer guidance among teachers via schools, suggestions were 
made on supporting the significant roles of teachers in disasters. Moreover, in this study, it is 
stated that it will be useful if teachers have more knowledge to provide students with emotional 
support and disaster-sensitive disaster education after disasters in society. Considering that the 
learning process is more successful with experience-based and practical studies, it is indicated 
that effective disaster education activities should be based on holistic learning covering all the 
phenomena, experiences, and culture in cooperation with local communities and schools (Nifa 
et al., 2017). 

The awareness of the branches of different disasters is observed to be at different levels. 
For example, primary teachers may have a high awareness of some types of disasters (Akbulut 
& Kaya, 2020). The perceptions of prospective teachers from different branches, for example, 
prospective geography teachers, prospective social studies (Yazici & Ulu-Kalin, 2018) teachers 
or prospective classroom (Degirmenci, 2019) teachers regarding the concept of disaster may 
differ. The fallacies of teachers or prospective teachers on the subject also differ by branch 
(Cin, 2010; Ocal et al., 2016). Therefore, the branch of the participating teachers was one of the 
independent variables in this study. 

Based on this information, it can be said that the literature, which will lay the ground for the 
development of the affective and behavioral dimensions of disaster literacy with teachers from 
different branches, investigates the gender variable and will form a basis for interdisciplinary 
disaster education, is limited. Along with these limitations, no teacher training created with 
interdisciplinary activities related no natural disasters was encountered in the literature. This 
study, which is designed with an interdisciplinary perspective and activities that support the 
structure of natural disasters by integrating especially positive sciences (physics, chemistry, 
biology, mathematics, etc.) and social sciences (drama, music, art, history, geography), differs 
from other studies in the literature with this aspect. At this point, it is predicted that the 
interdisciplinary disaster education aiming to provide disaster literacy will contribute to the 
literature. 


Research Questions 


This study attempted to determine the effect of the natural disaster teacher training 
program designed with the interdisciplinary approach on improving teachers! natural disaster 
literacy. In this context, answers to the following questions were sought. 

1. What is the effect of the IDEP on teachers' natural disaster literacy (with the 

behavioral/affective tendency dimensions)? 

la. Does the improvement of teachers' natural disaster literacy during the IDEP differ 


by gender? 

1b. Does the improvement of teachers' natural disaster literacy during the IDEP differ 
by branch? 

2s What are the teachers' expectations regarding IDEP, and to what extent are those 


expectations met? 
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In this study, "the embedded mixed design" was used. The embedded mixed design 
emerges when the researcher collects and analyzes data in conventional quantitative and 
qualitative designs (Creswell & Plano Clark, 2015). The interdisciplinary disaster education 
teacher training program was prepared to improve natural disaster literacy at the first stage of 
the study (See Figure 1). 


Figure1 
The Embedded Mixed Design Used in the Study 





The Embedded Mixed Pattern 


= Examination of the Efficiency of the Experimental Study 
| Implementation of the IOUT? expectation fulfilment questicnnare on the parbeipants 


Preparation of the IDE Training Pregrasss 
Experiesental 
Analysis of the qualitative and quantitative data 
Selection of the teachers who will participate in the practice 
eas ee epee es [eeemaasesnsjenmes canaries faperting 
Selection of the nateral Susster themes implementition of the Natural Disnster Literacy Test on the participating teachers at the end of the program 


Selection and design of the interdiscipinary teaching acthites 
__ Obtaining epeciatists’ opinions about the program content and making the necestary arrangements 


The literature on natural disaster literacy and interdisciplinary teaching was reviewed in 
the preparation process, and teachers' expectations about the program were determined using 
the IDEP expectation questionnaire. In light of these data, the natural disaster themes of the 
7-day program were specified, and interdisciplinary teaching activities were designed for these 
themes. The opinions of specialists in the subject were received about the program content, 
and the program was finalized after making the necessary arrangements. In the experimental 
study process, the second stage of the study, the prepared IDEP was applied to 36 participants 
for 7 days. In the experimental study process, the teachers who would attend the program were 
first determined, and the natural disaster literacy test was applied as the pre-test to identify 
their current natural disaster literacy levels. Afterward, the IDEP was applied to 36 participants 
for 6 days by educators specialized in the IDEP. At this stage, conducted in the single-group 
experimental design, the natural disaster literacy test was applied to teachers as the post-test at 
the end of the program. At the third stage, the efficiency of the experimental study was checked. 
The data obtained from the quantitative and qualitative data collection tools were analyzed and 
examined within the scope of the research questions, and the results were reported. All stage of 
this research was done between 30.08.2020-17.02.2021. 


Participants 


The subject of natural disasters in primary and lower secondary school curricula is 
addressed at different levels and in different aspects within the scope of the Science, Social 
Studies and Life Sciences courses. In this respect, the target mass of the program is science, social 
studies, and classroom teachers working in state schools across Turkey. Of the 112 teachers who 
applied for the program voluntarily by filling in the application form on the program's website, 
36 were accepted to the program as participants. The study group was determined as 36 people 
within the framework of the restrictions imposed by the COVID-19 conditions. Within the 
framework of the conditions allowed by these restrictions, it was aimed that the selected study 
group would provide diversity in different teacher branches. Therefore, the prepared activities 
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were designed for 6 groups of 6 people, and 36 teachers participated in the program. While 
selecting teachers, criteria such as being social studies, science or classroom teachers, not 
having attended a similar training program before, being highly motivated and willing, and 
not having any severe health problems were met. The information about the participants was 
obtained from the section of personal information in the application form and summarized in 
Table | below. 


Table 1 
Demographic Distribution of the Teachers Participating in the IDEP 












































Variables Groups % Variables Groups % 
Bua Female 51.4 ¥ 514 
al Wale 48,8 _ Status of taking = 

training on natural 
Science 33,3 disasters No 48.6 
Subject ; ; ; 
Social studies 33.3 Very low risk 29 
Classroom 33.3 Low risk 25.7 
Natural disaster : 
1-5 years 17.1 potential risk of their Moderate risk 42.9 
residence 
6-10 years 25.7 High risk 8.6 
Experience 11-15 years 25.7 Very high risk 20 


16-20 years 25.7 




















Status of taking Yes 62.9 
21 and more emergency 
10.8 : 
years education on natural 
disasters 
Bachelor's 68.6 No 37.1 
degree 
Educational status of teachers Master's degree 28.6 Status of their Yes 40 
experiencing natural 
Ph.D.degree 2.7 disasters No 60 





Data Collection Tools 


In the study, the Natural Disaster Literacy Behavior Scale and the Natural Disaster 
Literacy Affective Tendency Scale were used as data collection tools. Accordingly, changes in 
the teachers’ behavioral and affective tendencies in relation to natural disasters were revealed 
with the pre-test-post-test application. Additionally, to determine teachers' expectations about 
the IDEP and the status of meeting their expectations, the IDEP expectation and expectation 
fulfillment questionnaires were used. The expectation questionnaire was applied to the teachers 
before the IDEP, and the expectation fulfillment questionnaire was applied after the training 
program. The research questions and the data collection tools used to find answers to these 
questions are summarized in Table 2. 
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Table 2 
The Data Collection Tools Used, Concerning the Research Questions 








No _ Research Questions Data Collection Tools 
What is the effect of the IDEP on teachers’ Natural Disaster Literacy Behavior Scale 

1 natural disaster literacy (with the behavioral/ Natural Disaster Literacy Affective Tendency Scale 
affective tendency dimensions)? IDEP Expectation Fulfillment Questionnaire 





Does the improvement of teachers’ natural 
1a disaster literacy during the IDEP differ by 


gender? Natural Disaster Literacy Behavior Scale 
Natural Disaster Literacy Affective Tendency Scale 
Does the improvement of teachers’ natural Personal Information Form 
1b — disaster literacy during the IDEP differ by 
branch? 





What are the expectations of teachers regarding 
2 the IDEP and the status of meeting their 
expectations? 


IDEP Expectation Questionnaire 
IDEP Expectation Fulfillment Questionnaire 





Natural Disaster Literacy Behavior Scale 


This scale was developed by Sézcii (2019) to determine prospective teachers' behaviors 
toward natural disasters. It is important for individuals to be informed about and have attitudes 
toward natural disasters in order to have natural disaster literacy. However, more importantly, 
individuals need to turn their knowledge and attitudes into behaviors. All the knowledge and 
attitudes that do not turn into behaviors will be missing for natural disaster literacy. Although 
the scale used is for teacher candidates, the author has written permission that it will be used 
with teachers as well. There is also a master's thesis in which this scale is used on teachers 
(Demirdelen, 2018). For this reason, it was deemed appropriate to apply this scale to teachers 
in the study. 

The Natural Disaster Literacy Behavior Scale consists of twenty-three 5-point Likert- 
type items (always, mostly, sometimes, rarely, never). Sixteen items have positive statements, 
and seven items have negative statements. Accordingly, the lowest score to be received from 
the scale is 23, and the highest score is 115. The questionnaire items were created within 
the framework of geographical search, personal protection measures, and physical and ideal 
approach themes. Cronbach's alpha reliability value of the Natural Disaster Behavior Scale was 
found to be 0.87. This value shows that this scale is reliable and supports a single-dimensional 
measurement. 


Natural Disaster Literacy Affective Tendency Scale 


The awareness of individuals of what to do to prevent the damage caused by natural 
disasters and their affective tendency toward it constitute a significant dimension of disaster 
literacy. To determine the effect of the teacher training program on the affective tendency of 
teachers concerning natural disaster literacy, the "Natural Disaster Literacy Affective Tendency 
Scale" developed by Sézcii (2019) was used. 
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The scale consists of twenty-five 5-point Likert-type items (I strongly agree, I agree, am 
not sure, I disagree, I strongly disagree). Of the scale items, 9 include negative statements, and 
16 include positive statements. Accordingly, the lowest score to be received from the scale is' 
25,' and the highest score is '125.'The questionnaire items were developed within the framework 
of the sensitivity, consciousness, individual and social preparation themes. Cronbach's alpha 
reliability value of the Natural Disaster Literacy Affective Tendency Scale was found to be 
0.81. This value shows that the scale is reliable and supports a single-dimensional measurement. 


IDEP Expectation Questionnaire and Expectation Fulfillment Questionnaire 


The IDEP expectation questionnaire was developed to determine teachers' expectations 
from the training program in the dimensions of knowledge/skills, activity types, and activity 
application areas. The open-ended questions in the questionnaire were examined by five 
academic members, specialists in the domain, and necessary arrangements were made. In the 
first section of the questionnaire, instructions containing information about the purpose of the 
survey, the purpose the data would be used for, etc. were presented to the teachers. In the second 
section, the survey questions were stated. This questionnaire was applied at the initial stage of 
the program. At the final stage of the program, the Expectation Fulfillment Questionnaire was 
used to determine at what level these expectations were met. The questions of this survey were 
created in parallel with the questions of the initial questionnaire (See Appendix). 


Designing the IDEP 


The purpose of the IDEP is to raise awareness of natural disasters and interdisciplinary 
disaster education in teachers and to increase teachers' levels of literacy on natural disasters. To 
achieve these goals, activities related to natural disasters in the program were designed to include 
different activities such as cooperative learning, inquiry, experiment, modeling, workshop 
practices, land trips, rock/soil analyses, drama, coding, and STEM from an interdisciplinary 
perspective. 

There are a total of 31 different activities in the IDEP. In these activities, disasters such 
as earthquakes, floods, deluges, overflows, landslides and erosions with a regionally high risk 
potential were included. In the 7-day program content, an emphasis was laid upon the affective 
dimension of natural disaster literacy on the first day. To this end, officials from AFAD (Disaster 
and Emergency Management Presidency) (Seyihoglu & Duman, 2019), which runs search and 
rescue activities and is affiliated to the Ministry of Internal Affairs, and UMKE (National Medical 
Rescue Team) institutions affiliated to the Ministry of Health, trained personnel and volunteers 
shared their personal experiences from some natural disasters in Turkey and their response 
moments in this process by supporting them with real photographs and videos. The introduction 
of the duties, authorities, and equipment over real events related to these institutions, which 
were engaged in the search, rescue, and first response, contributed to raising awareness in the 
cognitive and affective dimensions. On the second day, the participants were enabled to get 
to know each other and socialize through drama activities, and then science activities were 
carried out to understand the nature of disasters. In this context, disasters were explained with 
the nature of science from the general to the specific, from the world to Turkey. On the third 
day, activities involving disciplines such as mathematics, physics, geology, and engineering 
were performed to understand disasters. On the fourth day, disasters such as floods, deluges, 
overflows, and erosion were approached through the experiment, model, game, drama, and 
orienteering. On the fifth day, activities such as coding, body percussion, music, and modeling 
were held. On the sixth day, the traces of floods, deluges, overflows, landslides, erosion, and 
earthquakes were sought in nature on a research-examination trip. A trip to the Interactive Flood 
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Museum was held, and drama-assisted museum training was provided. While the interactive 
museum features a virtual room where teachers can experience the moment of flooding, it also 
includes sections such as sediment control facility types, city flood models, landslide-flood 
interaction models, a flood cinema hall, a flood response room, early warning systems, and 
a virtual reality room in which guests feel they are immersed in the water and are instructed 
how to act to save themselves. On the last day, the participants designed and exhibited their 
interdisciplinary disaster education activities in cooperation and finally experienced the search 
and rescue practice in the training building. In the process, the subject of disasters was associated 
with the information related to fields such as social studies, science, mathematics, engineering, 
history, Turkish, educational sciences, Earth sciences, geography, music, sports, agricultural 
sciences, values education, biology, physics, chemistry, and psychology. Since disciplines 
such as physics, chemistry, and biology are included in science and history and geography are 
included in social studies, the activities were prepared in a large spectrum covering the primary 
school and lower secondary levels. 


Data Analysis 


To determine the effect of the IDEP on the natural disaster literacy levels of the participating 
teachers, the paired sample t-test was first conducted on the Natural Disaster Literacy Behavior 
and Natural Disaster Literacy Affective Tendency Scales, which were applied as the pre-test- 
post-test. For this test, the data were observed to meet the required assumptions of normality. 
Afterward, the two-way mixed ANOVA was performed to reveal the change in the improvement 
of the teachers' natural disaster literacy during the IDEP by their gender and branch separately. 
Prior to the two-way ANOVA, Mauchly's test of sphericity was conducted (Huck, 2012) for 
each model. If Mauchly's W was significant, the Geisser-Greenhouse conservative F-test was 
interpreted as preventive against type I error (Konnert et al., 2009). 

The thematic analysis was used in the analysis of qualitative data. In this process, the seven- 
step thematic analysis of Kuckartz (2014) was followed. In this scope, 20% of the data set was 
selected randomly and coded by the researchers. Then, the first codes were formed, and these first 
codes were brought together by one of the researchers. Similar and different codes were studied, 
and a code book was created. Afterward, the whole coding process was completed according to 
this code book by one of the researchers, and the themes and categories were created in the second 
cycle. The coding was then completed. Following the coding, two main themes (knowledge and 
skill dimension, activity dimension) emerged. For each main theme, sub-themes, categories, 
and codes were created. While creating the codes and categories, two independent researchers 
came together and tried to combine different codes under common statements. For example, the 
theme "Regarding Disasters" was changed to "Disaster Management." The categories of "Risk 
Management, Crisis Management, Knowledge, Solution, Awareness, Institutions" under the 
previously mentioned theme were changed to "Crisis Management, Knowledge Management, 
and Risk Management." As a result, the knowledge and skill dimension of the IDEP consisted 
of the themes of "Disaster Management," "Professional Development," "Skill Development," 
"Interdisciplinary Association," "Personal Development," and "Geographical Literacy" 
concerning the expectations and meeting the expectations, whereas the activity dimension was 
comprised of the themes of "In Terms of Process," "In Terms of Methodology," and "In Terms 
of Quality." In the qualitative data analysis, the data were coded by two different researchers 
to ensure credibility and consistency. The study participants were coded with code names (T1, 
T2, etc.), and no real names were used. In coding and thematization, a code book was created, 
the researchers rethought the codes and themes on which they agreed and disagreed, and all 
the codes and themes were created after taking a common decision. In this sense, the data were 
reviewed four times. Concerning all the themes and codes, the views of the participants were 
directly quoted. 
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Research Results 
Effect of the IDEP on Teachers' Natural Disaster Literacy 


To reveal the effect of the training program on the participating teachers' disaster literacy 
levels, the Natural Disaster Literacy Scale developed by Sézcii (2019) was applied as the pre- 
test-post-test. Two subscales of this scale, which were found to be appropriate for the nature of 
the study, were used: The Natural Disaster Literacy Behavior and the Natural Disaster Literacy 
Affective Tendency sub-scales. The paired sample t-test results of the data obtained from these 
scales are presented in Table 3. 


Table 3 
The Paired Sample t-test Results Regarding the Pre-test-post-test Results of the Participating Teachers 














Pre-test Post-test 
df t p Cohen’s d 
Scales n M SD M SD 
Natural Disaster 
Literacy Behavior 34 80.26 14.75 95.88 11.15 33 -6.550 <.001 1.195 
Natural Disaster 
Literacy Affective 34 88.79 6.76 112.35 10.18 33 -10.685 <001 2.727 


Tendency 





Upon reviewing Table 3, it was observed that the post-test averages of the teachers' 
natural disaster literacy behaviors [#(33)=-6.550; p<.01] and natural disaster literacy affective 
tendency [¢(33)=-10.685; p<.01] increased statistically significantly compared to the pre-test. 
The pre-test scores of natural disaster literacy behavior increased from 80.26 to 95.88. This 
increase indicated a large effect (Cohen's d=1.195). Likewise, the average scores of natural 
disaster literacy affective tendency increased from 88.79 to 112.35, causing a large effect 
(Cohen's d=2.727). 


The Gender Effect 


The two-way mixed ANOVA was carried out to reveal whether this differentiation 
changed according to the gender of the participating teachers. The descriptive results obtained 
as a result of the analysis are presented in Table 4. 
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The Change in the Differentiation of the Average Scores According to the Teachers’ Gender 


and Branch 
























































: Pre-test Post-test 
Scale Variable 
n M SD M SD 
Gender 
Female 18 82.50 12.60 99.17 10.43 
Male 16 77.75 = 16.92 92.19 11.09 
Natural Disaster Branch 
Literacy : , - 
Behavior Classroom 2 81.17 4.92 100.00 10.22 
Science 10 73.60 16.61 92.90 10.60 
Social Studies 12 84.92 11.84 94.25 12.14 
Gender 
Female 18 88.67 5.08 117.56 3.01 
Natural Disaster Male 16 88.94 8.44 106.50 12.20 
Literacy Branch 
Affective Tendency Classroom 12 87.67 6.79 116.42 4.91 
Science 10 86.10 7.56 110.50 13.00 
Social Studies 12 92.17 4.88 109.83 10.99 











In terms of the natural disaster literacy behavior, the time main effect was found to be 
statistically significant [Wilks' A= .43, F(1,32)=41.39, p<.05, partial n2=.56]. However, the 
time by gender interaction effect was observed to be statistically insignificant [Wilks' A= .99, 
F(1,32)=.21, p>.05, partial n2=.00]. Likewise, it was observed that the gender main effect did 
not occur at a statistically significant level [F(1,32)=2.48, p>.05, partial n2=.07] (See Figure 2). 


Figure 2 
The Change in the Average Scores According to the Gender-measurement Common Effect 


Natural Disaster Literacy Behavior Natural! Disaster Literacy Affective Tendency 
100 120 
115 
~ 110 
90 105 
85 100 
95 
Pre-test Post-test 7 Pre-test Post-test 
Female ———Male Fenale ——Male 








In terms of the natural disaster literacy affective tendency, the time main effect was 
observed to be statistically significant [Wilks' A= .19, F(1,32)=133.90, p<.05, partial n2=.81]. 
On the other hand, the time by gender interaction effect was found to be statistically significant 
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[Wilks' A= .80, F(1,32)=7.96, p<.05, partial n2=.20]. Likewise, it was understood that the 
gender main effect occurred at a significant level [F(1,32)=9.22, p<.05, partial n2=.22]. 


The Branch Effect 


The two-way mixed ANOVA was carried out to reveal whether the average scores 
changed according to the branches of the participating teachers. The descriptive results obtained 
as a result of the analysis are presented in Table 4. 

The results showed that, in terms of the natural disaster literacy behavior, the time 
main effect was found to be statistically significant [Wilks' A= .40, F(1,31)=46.403, p<.05, 
partial n2=.60]. However, the time by branch interaction effect was observed to be statistically 
insignificant [Wilks' A= .89, F(2,31)=2.015, p>.05, partial n2=.12]. Moreover, it was observed 
that the branch main effect did not occur at a significant level [F(2,31)=1.40, p>.05, partial 
72=.08] (See Figure 3). 

According to the analysis results, in terms of the natural disaster literacy affective tendency, 
the time main effect was found to be statistically significant [Wilks' A= .20, F(1,31)=123.848, 
p<.05, partial n2=.80]. However, the time by branch interaction effect was observed to be 
statistically insignificant [Wilks' A= .86, F(2,31)=2.460, p>.05, partial n2=.137]. Moreover, 
it was observed that the branch main effect did not occur at a significant level [F(2,31)=1.21, 
p>.05, partial n2=.07]. 


Figure 3 
The Change in the Average Scores According to the Branch-measurement Common Effect 


Natura! Disaster Literacy Behavior Natura! Disaster Literacy Affective Tendency 
100 120 
95 115 
I 110 
3U 
105 
85 
100 
ov 95 
e 90 
70 85 
Pre-test Post-test Pre-test Post-test 


Social Studies eee CIESTOOM mmm SCIENCE eee Social Studies 








Results Regarding the Second Research Question 


In this section of the study, the findings obtained from the data collection tools created 
with a qualitative approach are included. In this context, the teachers participating in the IDEP 
filled in "the expectation form" before the implementation and "the expectation fulfillment 
form" regarding the IDEP after its implementation. The findings obtained from these forms are 
presented in Figures 4 and 5. 
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Figure 4 
The Model for the Participants' Expectations and the Fulfillment of their Expectations from 
the IDEP in the Knowledge and Skill Dimension 





Expectations 
from the IDEP 














Figure 5 
The Participants' Expectations and the Fulfillment of their Expectations from the IDEP in 
the Activity Dimension 


Expectations from 
the IDEP 
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The findings regarding the participants’ expectations and the fulfillment of their 
expectations from the IDEP in the knowledge and skill dimension are presented in Figure 4. 
The participants’ expectations on disaster-related crisis management in the knowledge and 
skill dimension were revealed with the post-disaster and disaster-time codes, and the relevant 
expectations were fulfilled. 

The findings regarding the participants’ expectations and the fulfillment of their 
expectations from the IDEP in the activity dimension are presented in Figure 5. 


Discussion 


In this study, regarding the first research question, the post-test averages of the natural 
disaster literacy behaviors and natural disaster literacy affective tendency of the teachers who 
participated in the training program were found to increase at a statistically significant level 
compared to the pre-test. This showed that the training program had a positive effect on natural 
disaster literacy in both behavioral and affective dimensions. In Figure 4, the fulfillment of the 
teachers' expectations on self-sacrifice, incapability and helpfulness in personal development 
and disaster-time and post-disaster knowledge, crisis and risk management are the qualitative 
findings supporting affective and behavioral changes. This result can be said to have been 
significantly affected by activities in the training program, which was implemented via 
interdisciplinary associations, because the program included examples of activities from various 
fields addressing both the behavioral (Do Your Own Design!, Design-Construct, Walk over 
Your Bridge in Earthquake!, What if it were You!) and affective (Wherever there is Life, there is 
AFAD!, IDEP Circle, Disasters in Folk Songs, etc.) characteristics of the teachers. Furthermore, 
the usage of different methods in this activity content may be a factor in this result. Thus, in 
the qualitative results, the teachers' expressions of cooperative learning, field trips, observation, 
drama, project-based learning, learning based on problem-solving, experiment, etc. in both 
expectations and expectation fulfillment supported this result. 

Considering the effect of the first research question on gender, it was realized that the 
natural disaster literacy behaviors of the participating teachers did not differ by their gender. 
However, these behaviors improved at the end of the training program compared to the pre- 
program period. Before and after the training, an improvement was observed in the behaviors 
of both female and male teachers, and their behaviors were similar to each other. Furthermore, a 
study conducted to determine 8th-grade students' levels of understanding the concept of disaster 
and disaster education in the literature (Karakus & Onger, 2017) found that the gender variable 
did not affect the result in general. It was also revealed that the natural disaster literacy affective 
tendency of the participating teachers differed by their gender, their tendency improved after 
the training compared to the pre-training period, and this improvement differed by gender. The 
natural disaster literacy affective tendency of female teachers was similar to that of males before 
the training. At the end of the training, it was revealed that the tendency of both female and 
male teachers improved, whereas the tendency of female teachers improved more than male 
teachers (Figure 3a, b). In the literature, studies suggest that natural disasters affect women 
more than men (Neumayer & Pliimper, 2007), and female teachers find subjects related to 
disaster education more significant than male teachers (Bulus-Kirikkaya et al., 2011a). This 
can be thought to result from the more sensitive nature of women than men when it comes 
to how they see events psychologically. Many studies have revealed that women give more 
sensitive reactions to situations with an emotional content than men (Brizendine, 2012). The 
limbic system, one of the emotion-related regions of the brain, is larger in women. Therefore, 
women are more sensitive to emotional stimulations and establish bonds more easily than men 
(Ruigrok et al., 2014). 


https://doi.org/10.33225/pec/21.79.781 ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) 


Aysegiil SEYIHOGLU, Ayca KARTAL, Ahmet TEKBIYIK, Giilsah SEZEN VEKLI, Kader BIRINCI KONUR. The design and implementation 
of a teacher training program for improving teachers’ disaster literacy: Interdisciplinary disaster education program (IDEP) 


Regarding the effect of the first research question on the branch, it was concluded that the 
natural disaster literacy behaviors of the participating teachers did not differ by their branches, 
and the natural disaster literacy behaviors of the teachers from all the branches increased at 
similar levels before and after the training. Likewise, it was also revealed that the natural disaster 
literacy affective tendency of the participating teachers did not differ by their branches, and the 
natural disaster literacy affective tendency of the teachers from all the branches increased at 
similar levels before and after the training. This result may have originated from the teachers' 
individual views on events and evaluations made independently of their profession. Moreover, 
owing to the activities in the IDEP, the participating teachers may have noticed the association 
of their disciplines with other disciplines. The association of natural disasters as a common 
problem can be explained with the cooperation of teachers from every branch in the training 
program. It can be said that the skill, process, and methodology sections of the expectation 
statements in Figures 4 and 5 were related to the branches of all the participants. Therefore, no 
difference emerged. 

Regarding the second research question, it was revealed that all the expectations on 
disaster education before the training were fulfilled in the knowledge and skill dimension 
during the IDEP. This result overlapped with the conclusion that the training had a positive, 
quantitative effect on the teachers’ natural disaster literacy in both behavioral and affective 
senses. Additionally, the "Institutions" code appeared as an unexpected result (Figure 4). During 
the activities in the training program, the initial AFAD's introduction and then UMKE's search 
and rescue practice were effective in raising this awareness. Teachers' non-awareness of these 
institutions when they first came to the training can also be explained by the fact that this was 
not revealed in the expectation form applied before the training. In his study, Kundak (2018) 
stated that one of the ways to raise disaster awareness was the disaster experience while another 
one was education and raising the awareness of society of being prepared for disasters, which is 
a skill that can be learned, played a crucial role. The presence of the personnel who combined 
disaster experience with education in the training program may have increased the effect in 
this sense. The fact that there were AFAD workers and UMKE volunteers among the training 
personnel and they were together with the participants throughout the whole process may also 
have been effective. A study on earthquakes in the literature (Subedi et.al., 2020) reported 
that training activities were accepted in schools and effective in raising students’ earthquake 
awareness, and this kind of programs should be continued. Likewise, as a result of a curriculum 
implemented to increase the earthquake awareness of students, significant developments were 
achieved in the earthquake literacy of lower secondary students (Mohadjer et al., 2010). 

In the professional and skill development of the participating teachers, almost all the 
expectations were met with effective and practical education and teaching activities. Furthermore, 
it was concluded that the training program was not within the teachers' expectations but 
contributed to their map-reading, critical thinking, entrepreneurial and life skills, which were of 
great significance. On the other hand, the decision-making skill and the 21st-century skills may 
look like expected but unfulfilled situations. However, it is possible to associate them with each 
other within entrepreneurial and life skills. It can be assumed that other expressed skills may 
cover these, and they can be compensated with other skills. The teachers' expectations on the 
decision-making skill may result from their need for first aid training and making the right and 
quick decision during a disaster. The statements of many teachers drew attention, suggesting 
that their expectations were fulfilled and even went beyond fulfillment at the end of the training. 
One of the significant results was the possibility of fully responding to important expectations 
such as empathizing, problem-solving, observation, inquiry, creative thinking, scientific process 
skills, and research-examination during the training program. This situation matches up with 
the positive conclusion from quantitative findings on the tendency to affective characteristics in 
natural disaster literacy. The occurrence of a flood and landslide in a close region shortly before 
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the training and their integration into the activities by educators may have affected the study in 
the affective dimension. A study in the literature (de Mendonca & Valois, 2017) concluded that 
an emotional relationship was established with the subject when a connection was made with 
the real problem in the area concerning disasters. The study performed by Johnson and Ronan 
(2014) stated that it would be useful if teachers were well-equipped to provide students with 
emotional support and disaster-sensitive disaster education in society after disasters. 

This training program revealed that the teachers comprehended the significance and effect 
of the interdisciplinary work at the end of the training. The cooperation statement expected 
before the training showed that they understood the necessity of performing interdisciplinary 
activities in cooperation by experiencing it, and this expectation was already fulfilled at the end 
of the training. The reason is that groups in the activities were designed heterogeneously within 
themselves, including teachers from every branch. The teachers' statements also indicated this 
situation. In Figure 5, the expression that activities ensured cooperative learning also supported 
it. This result can be explained by the fact that the primary purpose of this training program was 
not first aid but rather the implementation of the disaster education program via interdisciplinary 
educational activities. Studies in the literature emphasize that disaster training that requires 
an interdisciplinary approach should be given continuously at the primary, secondary, and 
higher education levels with the support of content knowledge and disaster training will be 
more meaningful when it includes the current education system programs and is supported 
by school-based disaster education and specialists (Faber et al., 2014; Gerdan, 2019; Inal et 
al., 2012; Mangione et al., 2013; Masterson et al., 2019; Ozmen & Ince, 2017; Zhu & Zhang, 
2017), which is consistent with this study. As a result of the training provided by De Mendonca 
and Valois (2017), it was demonstrated that activities based on a single discipline constituted a 
problem, and activities performed with an interdisciplinary approach were ideal. In their study, 
Turan & Kartal, (2012) suggested an association with science in the course of Social Studies 
with various experiments to eliminate misconceptions on natural disasters. 

It was concluded that this training program contributed to the personal development 
of teachers in terms of social interaction, incapability, self-sacrifice, helpfulness, functional 
idea production/exercise, and prediction. Most of these contributions were not among the 
expectations before the training program but appeared in the section of expectation fulfillment 
at the end of the training. This showed that the training program contributed to personal 
development. Moreover, there were statements indicating common situations regarding both 
expectations and expectation fulfillment in the nature literacy and adaptation codes. 

The training program was observed to have fulfilled the teachers' expectations with the 
activities in its content in the practical and learner-oriented sense (Figure 5). In their study, 
De Mendonca and Valois (2017) stated that the landslide-related disasters course for teacher 
training encouraged interactive and participatory learning. While the teachers who mentioned 
the presence of theoretical parts in the training expected the theoretical information to be given 
in the form of a presentation, they encountered its integration into different methods within 
practical activities, which was beyond their expectations. 

It was revealed that expectations on the methods used in the activities were fulfilled to a 
significant extent and various methods and techniques such as cooperative learning, field trips, 
observation, drama, project-based learning, problem-solving, and experiment were involved. 
Although the simulation and animation expectation was not fulfilled in the activities, other 
mobile applications such as coding and augmented reality, which supported this expectation, 
were included. The teachers who experienced the disaster simulation truck in the training 
had a misconception about simulation. The non-fulfillment of the animation expectation may 
have resulted from the weight given to learner-oriented methods far from the presentation 
understanding. The non-fulfillment of the presentation expectation can be considered a 
supportive result in this context. Furthermore, the information notes, worksheets, and info- 
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graphs shared by educators with teachers before the practice can also be considered within the 
scope of theoretical information. 

The activities came to the forefront in terms of expectation fulfillment with their quality- 
related characteristics of being rich, enjoyable, efficient, productive, intensive, suitable for the 
purpose, and adaptable to different levels. A study conducted with lower secondary students 
reported that the disaster training enriched with non-program activities had positive effects 
on the awareness of the relevant subjects, personal preparation for disasters, and precautions 
that should be taken at home (Yilmaz, 2014). In their study, Ozgen et al. (2011) emphasized 
that prospective teachers mostly preferred the visual learning style for learning the subject of 
natural disasters, and thus geography lessons with demonstrations, field studies/practices would 
be more efficient for students. The versatility of the activities’ characteristics, as stated in the 
qualitative results, may have positively contributed to the teachers’ natural disaster literacy 
levels. 

When the results are evaluated in general, expectations can be said to have been 
fulfilled beyond the rate assumed. The high number of the codes not mentioned among the 
expectations but expressed within the fulfillment of the expectations at the end of the training 
is remarkable. This is also indicated by the teachers' statements in the findings, suggesting the 
over-fulfillment of the expectations. Consistent connections come to the fore between skill 
development and the methods used in the activities in the models presented qualitatively. In 
this context, the effective teaching and practical activities performed in the training program 
influenced the emergence of these skills and methods. This can be thought to have contributed 
to improving the behavior dimension of the participating teachers' disaster literacy. In the 
literature, Kadioglu (2008) expressed that crisis management would not be successful wherever 
risk management was ignored in disasters. Therefore, risk management was more important in 
responses to disasters. Arca (2012) asserted that not only the post-disaster response but also the 
pre-disaster preparations should be evaluated as a whole, and to this end, it was necessary to 
raise the awareness of society with disaster training programs. Sengiin (2007) emphasized the 
importance of creating projects and programs in cooperation with various entities to reduce the 
damage of disasters. In summary, disaster management covers all activities needed before and 
after disasters (KadioSlu & Ozdamar, 2006). Bulus-Kinkkaya et al. (201 1a) suggested using 
more effective activities (various ready animations, field observations, etc.) outside the scope 
of lessons after the review of the curriculum. 


Conclusions and Implications 


This study reveals that the IDEP positively affected, in other words, improved the natural 
disaster literacy behaviors and natural disaster literacy affective tendencies of the participating 
teachers. Considering that educational practices are an effective tool in disaster risk reduction 
studies, it is observed that the current program is a viable program for gaining disaster literacy. 
In this context, it is thought that the activities in this program can be used in both in-school and 
out-of-school learning environments at primary and lower secondary school levels. In this study, 
the education program was developed for teachers playing a key role in all levels of primary 
and early secondary education. It is recommended that such interdisciplinary training programs, 
which are carried out with teachers to raise awareness of society in providing disaster literacy, 
should be carried out with other professional groups (disaster specialists, civil engineers, etc.) 
playing a key role, especially in disaster management. 

Despite an improvement in the natural disaster literacy behaviors of the teachers 
participating in the IDEP after the training, it was determined that the gender and branches of 
the teachers did not affect their natural disaster literacy behaviors. According to another result 
of the study, the natural disaster literacy affective tendencies of the participating teachers also 
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improved after the IDEP. However, it was revealed that the IDEP improved the natural disaster 
literacy affective tendencies of female teachers more than male teachers. In the current study, 
the effect of the IDEP on natural disaster literacy behavior and affective tendencies, as well as 
the effect of teachers' gender and branches on this variable, was examined. Other researchers 
working in the field of disaster education can examine the effects of the current program on 
the natural disaster literacy behaviors and affective tendencies of different factors such as the 
disaster experience of teachers, the disaster risk potential in the region of their residence, and 
their professional experience. 

According to another result obtained from the study, since the participating teachers 
in the IDEP were in anticipation of their professional knowledge and skill development, it 
taught teachers many skills such as problem-solving, observation, questioning, creative 
thinking, scientific process skills, research and examination through applied education and 
training activities. The increase in the number of disasters and the loss of life and property in 
these disasters, both in Turkey and globally, has revealed the need to address the issue with 
increasing importance. It is recommended that different approaches, models, and practices in 
disaster education be evaluated in comparison with each other and applied training with high 
impact levels be disseminated. It can also be ensured that documents related to this training can 
be compiled and, if necessary, published in books and shared on platforms that teachers and 
students can reach more easily. 


Limitations 


This study had some limitations since it aimed to design a disaster education program for 
teachers and determine its effects on teachers. The IDEP was designed for science, classroom, 
and social studies teachers who were expected to deal with issues related to disaster education 
at primary and lower secondary school levels. Thirty-six teachers participated in the IDEP 
activities (4x9 or 6x6), designed as group work of four or six people. Thus, nine or six groups 
took part in each activity. Therefore, the sample of the study was limited to 36 teachers. 

The scope of the activities discussed in the study was limited to earthquakes, floods, 
deluges, overflows, landslides, and erosions. The lack of activities related to fire, tornado, or 
man-made disasters was another limitation. The IDEP activities were implemented face-to- 
face in September 2020, the period included in the COVID-19 pandemic. Since there was no 
vaccination in Turkey at that time, training was carried out by taking COVID-19 pandemic 
measures. Especially mask, social distancing, and hygiene rules were complied with, which 
may have affected the motivation of the participants in group activities. 
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Appendix. Survey questions about the IDEP expectations and meeting 
expectations 





IDEP Initial survey questions IDEP Final survey questions 





1. An Innovative Approach in Disaster Education: 1. What kind of knowledge have you acquired in the 
What kind of knowledge do you hope to acquire in the | teacher training program called the Interdisciplinary 
teacher training program called the Interdisciplinary Disaster Education Program (IDEP)? 


Disaster Education Program (IDEP)? 2. What kind of skills have you acquired in the teacher 
2. An Innovative Approach in Disaster Education: What | training program called the Interdisciplinary Disaster 
kind of skills do you hope to acquire in the teacher Education Program (IDEP)? 

training program called the Interdisciplinary Disaster 3. What kind of activities have you encountered in the 
Education Program (IDEP)? teacher training program called the Interdisciplinary 

3. An Innovative Approach in Disaster Education: Disaster Education Program (IDEP)? 


What kind of activities do you expect to encounter 
in the teacher training program called the 
Interdisciplinary Disaster Education Program 
(IDEP)? 





https://doi.org/10.33225/pec/21.79.781 ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) 


Aysegiil SEYIHOGLU, Ayca KARTAL, Ahmet TEKBIYIK, Gtilsah SEZEN VEKLI, Kader BIRINCI KONUR. The design and implementation 
of a teacher training program for improving teachers’ disaster literacy: Interdisciplinary disaster education program (IDEP) 
PROBLEMS 
OF EDUCATION 


IN THE 21* CENTURY 
Vol. 79, No. 5, 2021 





Received: July 12, 2021 Accepted: October 03, 2021 





Cite as: Seyihoglu, A., Kartal, A., Tekbiyik, A., Sezen Vekli, G., & Birinci Konur, K. (2021). 
The design and implementation of a teacher training program for improving teachers' disaster 
literacy: Interdisciplinary disaster education program (IDEP). Problems of Education in the 
21" Century, 79(5), 781-803. https://doi.org/10.33225/pec/21.79.781 





Ayseguil Seyihoglu PhD, Professor, Department of Geography Education, Trabzon University, 
Trabzon, Turkey. 
E-mail: aseyihoglu@trabzon.edu.tr 
ORCID: https://orcid.org/0000-0001-8143-3753 





Ay¢a Kartal PhD, Associate Professor, Department of Primary Education, Mus 
Alparslan University, Mus, Turkey. 
E-mail: a.kartal@alparslan.edu.tr 
ORCID: https://orcid.org/0000-0002-4297-8002 





Ahmet Tekbiyik PhD, Associate Professor, Department of Mathematics and Science 
Education, Kahramanmaras Sutcu Imam University, Kahramanmaras, 
Turkey. 
E-mail: atekbiyik@gmail.com 
ORCID: https://orcid.org/0000-0001-7759-3121 





Glilsah Sezen Vekli PhD, Associate Professor, Department of Mathematics and Science 
(Corresponding author) Education, Yozgat Bozok University, Yozgat, Turkey. 

E-mail: gulsahsezen28@gmail.com 

ORCID: https://orcid.org/0000-0003-3367-3706 





Kader Birinci Konur PhD, Associate Professor, Department of Mathematics and Science 
Education, Recep Tayyip Erdogan University, Rize, Turkey. 
E-mail: kader.konur@erdogan.edu.tr 
ORCID: https://orcid.org/0000-0003-0766-5585 











ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/21.79.781 


